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Agriculture experiencing a continuous pressure of food in order to meet the necessities of rising population. The cottonseed 
used as oilseed as well as a major source of edible oil in Pakistan. Cotton production affected by biotic and abiotic factors. 
Experiment was done at Central Cotton Research Institute, Multan in 2019 to study the effect of foliar application of gibberellic 
acid (GA), ascorbic acid (AA), citric acid (CA) and a control group in which no antioxidant was used against heat stress. 
Design used for experiment was randomized complete block design (RCBD). In trial cultivar of cotton CIM-610 was used. 
Experiment was replicated four times. Plot size was 9m (length) x 6m (width) with net plot size of 54 m7. Statistically 
significant results among the morphological plus physiological attributes were observed. Almost yield parameters as plant 
height, nodes per plant buds per plant and bolls per plant have maximum values every month from May to October, sympodial 
branches (39), boll weight (2.97g), seed cotton yield (3097 kg), ginning out turn (39.133), fiber length (27.33 mm), fiber 
strength (28.8g tex), 100 seed weight (8.363g), fiber brightness (68.97Rd), micronaire (5.5) and uniformity index (83.48%) 
were leading in exogenous application of GA then AA, thirdly application of CA. In GA treatment maximum of plant height, 
bolls per plant, boll weight, monopodial branches and seed cotton yield were seemed. Seed cotton and lint quality yield reduced 
greatly due to heat stress. Antioxidants application of exogenous can sustain cotton yield and quality against heat stress 
conditions. Antioxidants of plants gave best results than where no treatment was applied. 

Keywords: Cotton, gibberellic acid, citric acid, acetic acid, anti-oxidant, exogenous. 


INTRODUCTION 


Cotton is a basic fiber crop and source of vegetable oil. Cotton 
(Gossypium hirsutum L.) is also known as “White Gold” 
throughout world. By products which obtained from cotton 
crop are given as. Primary product is lint. Secondly, the cotton 
seed left after ginning (Shuli er al., 2018). The third one is oil- 
cake (Ferro ef al., 2020). Drought is a major stress which 
reduce the cotton yield and create the conditions which effect 
the yield. The major changes create in cotton crop due to high 
temperature included deep roots development, close of 


stomata, cellular changes, photosynthesis, production of 
abasic acid and jasmonic acid and reactive oxygen species 
(ROS) scavenging, have been find by scientist (Ullah er al., 
2017). High temperature and heat stress is a considerable 
issue which cause reduction in yield of cotton (Gossypium 
hisutum L.). More temperature negatively effect on viability 
of pollens un-fertilization in anther, which cause yield losses. 
In cotton pollen development, pollen tube growth and 
fertilization are postulated the heat-sensitive stages of the 
reproductive growth phase (Zinn al., 2010). Cotton plant have 
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the ability combat under adverse climatic conditions by 
production of various chemicals is a major reason. 
(Zahid et al.,2016). 
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Figure 1. Effect of rise excessive temperature on 
agronomic and physiological attributes of cotton 
at different developmental stages (Constable and 


Bange, 2015). 


Main reason of low yield in wheat crop production is the 
farmer unawareness about the importance of micronutrients 
for crop production (Nazeer ef al., 2020). Sometimes 
application of antioxidants from outside to crops to reduce the 
effect of various abiotic stress positively. Anti-oxidant 
enzymes useful for screening to find out the tolerant plus 
sensitive genotypes of plant against abiotic stresses 
(Kusvuran and Dasgan, 2017). Plants produce different types 
of organic acids having naturally anti-oxidant activities like 
gibberellic acid ascorbic acid etc. Plants under high 
temperature cause production of un-folded proteins in 
endoplasmic reticulum that resulted un-folded protein 
response which is a major response under heat stress 
(Schréder and Kaufman, 2005). High amount of antioxidant 
which are naturally present in plants is Ascorbic acid. It also 
help to regulate cell division, regulation of stomata, cell 
enlargement and floral induction (Barth et al., 2006). Studies 
indicate that foliar applied ascorbic acid (40mgL”!) reduce the 
injury of cell and enhance yield associated components under 
various intensities of heat (Kamal et al., 2017). 

Exogenous applied gibberellin not only increase the fiber 
length of cotton but also enhance thickness of cell wall. By 
the presence of abiotic stress the length of cotton fiber 
increase as well as thickness (Hassan, 2020). By application 
of citric acid the membrane stability, root activity and 
activation of antioxidant responses obtained (Hu ef al., 2016). 
The effectiveness of antioxidants in mitigating heat stress in 
cotton very small work has been found on it. To mitigate all 
these facts, this research trial has been conducted to achieve 


the following objectives: the role of antioxidants to enhance 
growth and morphological factors of plant growth, to 
determine the role of application of antioxidants to mitigate 
heat stress in cotton, to investigate the yield components of 
cotton varieties as effected by application of antioxidant. 


MATERIALS AND METHODS 


Trail was conducted to investigate the good anti-oxidants 
(GA, AA and CA) to minimize the effect of heat stress in 
cotton. Cotton crop effected by heat stress due to high 
temperature which may rise upto 52 °C in Multan. Soil 
samples are collected from experimental site by soil augur. 
Collect the samples from the depth of 0-30cm. Mix collected 
samples to form a composite sample and then packed them in 
plastic bag for analysis. The soil condition of the experimental 
site is given in Table 1. 


Table 1. Physical and chemical analysis of soil samples 
taken from experimental site. 


Soil Characteristics Unit Soil Dept 

0-15 cm 16-30 cm 
Sand % 17 20 
Silt % 58 56 
Clay % 25 24 
Textural class Nil Silt loam Silt loam 
pH Nil 7.90 7.60 
EC dsm! 2.69 2.65 
Nitrogen (N) mgkg"! 5.31 4.92 
Phosphorous (P) mgkg"! 9.20 8.96 
Potassium (K) megkg"! 124 121 
Organic matter(OM) % 0.87 0.83 


Soil Dept 

Analysis of soil particles: For soil particles analysis 
Bouyoucos method was adopted. For this 1% of sodium hexa 
meta-phosphate add up for solution dispersion. For 50g soil 
sample, 1% sodium hexa meta-phosphate along with distilled 
water was used to nightly soak. Electric stirrer to stirr 
solution. Solution moved to graduated cylinder with volume 
of 1 liter. 

Determination of soil texture: Bouyoucos method practiced 
for soil texture determination. 1% of sodium hexa- 
metaphosphate attained as dispersing agent for 50g soil 
sample. For 1% solution of dispersing agent along with 
distilled water of 50g soil, leave it whole night. Stir the 
solution then poured in graduated cylinder. After an hour 
separate layers of sand, silt and clay can be observed. 

Soil saturation (%): Need 50g of saturated soil paste for 
determination of soil saturation %, place it in dish. Then 
weight it and dried at 105 °C in oven and weight it again. 
Saturation % of soil calculated by using the mentioned 
formula: 
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Soil saturation (%) = Mass of wet-soil — mass of dried-soil 
Soil’s pH determination: From experimental site 200g soil 
was taken then saturate it with the use of distilled water then 
pH value was determined by using pH meter. 

Soil EC determination: Digital conductivity device 4070 
used for soil EC. 

Organic matter (%) of soil: For this 5g of soil mixed with 
conc. H2SO4 (150 ml) and potassium dichromate (10 ml) 
completely. Then frrrous-sulphate (25 mL of 0.1 N) was used 
in soil solution. 

Soil nitrogen: Kjeldhal’s apparatus used to determine 
nitrogen in soil sample. 10g soil with 40ml conc. H2SO4 was 
mixed along with digestion mixture of 10g. Distillation done 
with the help of Kjeldhal’s apparatus. In this method NH3 
absorbed. Whole material titrated against 0.1IN H2S04. 
Nitrogen form sample was determined by using the formula: 
Nitrogen (%) = 0.0014x (volume of acid use for titration) x 
dilution factor X 100 ml sample. 

Determination of soil phosphorus: Soil sample as 10g 
extracted along 0.5 M NaHCO3. pH adjusted as 8.5 after 
extraction, aliquot 5 ml added in 100 ml volumetric flask. For 
coloration, ascorbic acid as 5 ml added in flask. By adding 
distilled water, 100m] of the solution mixture was achieved. 
Mixture of solution was run on spectro-photometer. Results 
were recorded at 880nm wavelength. 

Soil potassium: In extraction tube soil sample of 10g was 
taken. For extraction of soil potassium, 0.145 M of 
ammonium acetate was adopted as agent. 

Field was ploughed after harvesting previous crop to mix 
plant residues with soil. Again field was ploughed four times 
with chisel plus rotavator in order to pulverize soil and 
levelling soil. Bed ridger used for beds. Delinted seed of 6-7 
kg was used per acre. For this trail in filed bed-furrow method 
was adopted. Hand dibbling method was adopted for seed 
sown and 2-3 seeds were dropped per hill. Plots dimensions 
was 2.5 feet Row-Row (30 inches) and 0.75 feet Plant-Plant 
(9 inches). At maturity two picking picked with 40 days 
interval. Both picking’s data combined to calculated seed 
cotton yield. Collected data analyzed by using software, 
Statistix 8.1. Analysis of variance was compared by LSD test 
at 5% level of significance (Steel et al., 1997). 


RESULTS AND DISCUSSIONS 


Agronomic parameters plant height (cm): The highest plant 
height showed in (Table 2) obtained in GA treatment, 28.87 
(cm) in May until 149.25 (cm) in the October than remaining 
factors done under same scenarios followed by AA and CA. 
Minimum growth was recorded in control which was 27.45 
(cm) in May and 122.15 (cm) was in October. The present 
consequence are same with previous research observed for 
this parameter in flax to gibberellic acid (Rastogi et al., 
2013). CA enhances plant growth, Studies investigated that 


citric acid application promotes root plus shoot length under 
stress conditions (Mallhi et al., 2019). 

Nodes per plant: Highest nodes per plant (Table 2) was 
recorded with the use of GA very month as it yield 9.525 
nodes in month of May and enhance moderately to 33.5 nodes 
in the month October than remaining treatments. The 
minimum nodes numbers per plant was obtained as 9.025 
nodes in May then 27.3 nodes till October. Present result in 
line with previous research that the use of growth regulators 
and reducers effect the nodes number during cotton growth 
(Yasmeen ef al., 2016). While it observed that GA use in 
cotton plant highly increase number of nodes of cotton (Copur 
et al., 2019). 

Buds per plant: The maximum buds per plant (Table 2) was 
obtained from treatment where we applied GA which was 5 
buds per plant in May enhanced to 12.25 buds per plant in 
month of October. While minimum buds per plant were 
calculated from with 5 buds in May to 8.65 buds till October. 
GA positively effect on vegetative growth of of cotton plant 
and reduce heat stress (Copur et al., 2019). Likewise, citric 
acid also reduce the effect of heat and improve process of 
plant growth (Hu et al., 2016). 

Bolls per plant: The highest numbers of boll per plant (Table 
2) was obtained from treatment of GA, each month 5.1 in June 
until 32 in month of October compared remaining 
applications applied under same scenarios. Minimum number 
of whole bolls was calculated from control which is 3.9 in 
June till 22 in October. Number of bolls per plant directly 
relate with heat stress, boll splition is affected by the 
fundamental atmosphere temperature. Plant growth regulators 
spray enhanced the boll formation process and boll opening 
resulting in higher boll weight and size in cotton (Shakoor ef 
al. 2017). Application of GA positively effect on plant growth 
(Copur et al., 2010). 

Sympodial branches (plant'): The highest value of 
sympodial branches (Table 3) obtained where GA was 
applied 39 sympodial branches/plant. Minimum 31 
sympodial branches per plant counted in control due to the 
heat stress. Previous studies indicated GA application 
enhanced number of sympodial branches (Copur et al., 2019). 
Similarly, GA in flax also proceed to raise no. of branches 
(Rastogi et al., 2013). 

Monopodial branches: The result of number of monopodial 
branches nonsignificant. Showed in Table 3. 

Boll weight (g): The maximum boll weight in Table 3 
indicated that more yield of seed cotton and ultimately 
enhance productivity of cotton. The highest value of boll 
weight obtained where apply GA 2.97 (g) boll weight on an 
average fallowed by AA and CA application. Minimum boll 
weight noted from control 2.68 (g) due to the heat stress. 
Temperature stress negatively affect vegetative plus 
reproductive growth and also minimize boll weight 
(Fitzsimons, 2016). Application of GA at various growth 
stages of cotton crop enhance vegetative and reproductive 
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Table 2. Effect of anti-oxidant on agronomic parameters of cotton. 


Month Treatments Plant height (cm) Nodes per plant _ Buds per plant Bolls per plant 
May Gibberellic Acid (GA) 28.87a 9.52a 6.20a 
Ascorbic Acid (AA) 27.80b 9.22b 5.80b 
Citric Acid (CA) 27.50b 9.15b 5.60b 
Control (C) 27.45b 9.02b 5.00b 
LSD 1.04 0.24 0.17 
June Gibberellic Acid (GA) 69.60a 25.10a 17.60a 5.10a 
Ascorbic Acid (AA) 68.50b 23.50b 16.60b 4.70b 
Citric Acid (CA) 66.70c 21.60c 15.40c 4.20c 
Control (C) 62.40d 20.30d 13.20d 3.90d 
LSD 1.04 1.01 0.79 0.24 
July Gibberellic Acid (GA) 108.20a 30.10a 17.90a 15.20a 
Ascorbic Acid (AA) 106.60ab 29.30ab 16.90b 14.50b 
Citric Acid (CA) 105.20b 27.50b 15.60b 13.90b 
Control (C) 101.40c 24.20c 13.80c 11.20c 
LSD 2.69 1.88 1.07 0.65 
August Gibberellic Acid (GA) 117.20a 32.00a 18.70a 17.00a 
Ascorbic Acid (AA) 115.40b 31.15ab 17.90a 16.00b 
Citric Acid (CA) 112.80c 30.15be 16.60b 16.00b 
Control (C) 110.70d 29.65¢ 15.20c 13.00c 
LSD 1.68 1.00 0.99 1.12 
September Gibberellic Acid (GA) 120.20a 32.90a 15.50a 19.90a 
Ascorbic Acid (AA) 119.30a 31.20b 14.70b 18.70a 
Citric Acid (CA) 117.60b 30.90b 13.50c 17.20b 
Control (C) 115.20c 29.70c 12.90c 15.30c 
LSD 1.41 1.06 0.76 1.49 
October Gibberellic Acid (GA) 149.25a 33.50a 12.25a 32.00a 
Ascorbic Acid (AA) 135.25b 31.00b 10.95b 29.00ab 
Citric Acid (CA) 128.5be 29.60b 10.70b 26.00bc 
Control (C) 122.15c 27.30c 8.65c 22.00c 
LSD TAT 1.69 1.17 4.56 


growth of cotton crop and diminish heat stress effect (Alonso- 
Ramirez et al., 2009). 

Seed cotton yield: The seed cotton yield indicate the overall 
yield of cotton and lint. The significant relation was found 
between them in Table 3. The highest value of seed cotton 
was calculated from where we apply GA treatment which was 
found to be 3097 (kg). Minimum obtained from control where 
we simply apply distilled water seed cotton yield was 
recorded as 2115 (kg). High temperature reduce the cotton 
yield and effect the plants ability (Zafar et al., 2018). High 
temperature directly affect the agronomic characteristics of 
cotton plant which involve in yield related traits (Ekinci et al., 
2017). 

Ginning out turn (%): Cotton yield is determine through 
ginning out turn. The present result indicate that the highest 
value of ginning out turn (39.133%) was observed in 
consequence to exogenous usage of GA in Table 3. While 
minimum 36.984% was recorded for control experiment. 
Ginning out turn loss because of heat stress and fiber 
development not happen accordingly (Zafar et al., 2018). GA 


increase cotton fiber, while CA improve effects of different 
stresses (Copur et al., 2019; Mallhi et al., 2019). 

Fiber length (mm): The significant variation was obtained in 
fiber length (Table 3). The highest fiber length was obtained 
from treatment where we apply GA as recorded 27.33 mm. 
while minimum are recorded from control is 25.48 mm, due 
to various reason major is due to heat stress. Outcomes 
recorded for AA and CA application were statistically at par. 
High temperature negatively affect cotton yield, fiber length 
and other quality parameters (Zahid ef al., 2016). Application 
of GA during fiber development positively effect on the fiber 
length (Xiao et al., 2010). 

Fiber strength (g tex’!): Fiber strength is a basic quality 
parameters of cotton crop. Maximum value of fiber strength 
parameter was obtained where GA apply 28.8 (g/tex) showed 
in Table 3. While minimum was as 25.65 (g/tex) from control. 
Outcomes investigated that secondly better seed cotton yield 
was observed under acetic acid application (Zahid ef al., 
2016). Exogenous applied GA promote fiber length during 
fiber development (Xiao ef al., 2010). 
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Table 3. Effect of anti-oxidant on agronomic parameters of cotton. 


Treatments Sypodial Monopo Boll Seed Ginning Fibre Fibre Fibre Seed Fibre Micro- _Unifor- 
branches dial weight cotton outturn length strength yellow- weight bright- naire(ug  mity 
branches __(g) yield (kg) (mm) (g tex!) ness (+b) (100) mess(Rd) inch”) index (%) 
Gibberellic acid (GA) 39A 1.9 297A 3097A 39.13A  27.33A 28.80A 6.95D 8.36A 68.98A 5.5A 83.48A 
Ascorbic acid (AA) 38A 1.8 2.85B 2784B  =38.15AB 26.68AB 27.82B  7.20C 7.42AB_ 68.38B 5.1B 82.48B 
Citric acid (CA) 34B 1.7 2.85B 2560C 37.16BC 25.93BC 26.65C 7.58B 7.37B 67.55B 4.9BC  82.30B 
Control (C) 31C 1.6 2.68C 2115D 36.95C 25.48C 25.65D 7.95A  6.92B 66.55C 4.7C 80.68C 
LSD(ps0.05) 2.46 0.33 0.10 134.10 1.03 1.14 0.62 0.22 0.97 0.54 0.28 0.75 


Mean sharing unlike letters for the effect differs significantly at P < 0. 


Fiber yellowness (+b): Yellowness of fiber is not desired in 
industries. Highet yellowness of cotton fiber showed in Table 
3 was calculated from control that is 7.95, as it may be due to 
more temperature. Minimum fiber yellowness 6.95. 
Yellowness in fiber is develop due to various factors it may 
be due to abiotic stress (Bischof et al., 2011). 

Seed weight (100): The maximum seed weight of cotton crop 
obtained from treatment where we apply GA seed weight 
8.363 (g) of 100 seeds showed in Table 3. Minimum value of 
100 seed weight which is calculated from control is 6.925 (g). 
Seed weight and size is directly related with biotic and abiotic 
factors during high temperature reduce seed weight 
(Fitzsimons, 2016). So by the application of GA reduce the 
heat effect and increase seed weight (Copur ef al., 2019). 
Fiber brightness (Rd): Fiber brightness is important quality 
parameter of cotton crop. Highest fiber brightness was 68.975 
(Rd) where we apply GA. Least value 66.55 (Rd) for fiber 
brightness was calculated from control showed in Table 3. As 
other parameters adversely effected by abiotic stress fiber 
brightness also inversely effect (Abdel-Kader ef al., 2015). 
GA positively effect on fiber brightness due to reducing the 
effect of heat stress (Alonso-Ramirez et al., 2009). 
Micronaire (ug inch): The formula used to calculate 
micronaire is micronaire value = maturity X fineness. 
Maximum micronaire (Table 3) was obtained from treatment 
where we apply GA 5.5 (ug/inch). Minimum value calculated 
from control which is 4.7 (ug/inch). From control we get 
minimum micrinaire due to more heat stress (Zahid ef al., 
2016) and by the application of GA reduce the heat effect and 
enhance the quantity of micronaire (Xiao et al., 2010). 
Uniformity index (%): Highest fiber uniformity index was 
83.48 (%) obtained where we apply GA. While Minimum 
value 80.68 (%) were obtained from control (Table 3) where 


05 


we not apply any treatment and apply simple distilled water. 
By the application of antioxidant like GA increase the 
uniformity index of fiber (Copur ef al., 2019; Huang et al., 
2015; Xiao et al., 2010). 

Physiological Parameters: Days taken to 1st bud, Minimum 
days require to appear first bud is 39.5 days due to application 
of GA. Maximum days require to initiate first bud in cotton 
crop is 43.25 days (Table 4). GA permote vegetative growth 
as well as reproductive growth that’s why less days require to 
initiate first bud where apply GA (Huang ef al., 2015). 

Days taken to 1% flower: Minimum days in which first flower 
initiate is 61 days where we apply GA as compare to other 
treatments can be seemed in Table 4. Maximum days require 
to initiate first flower on plants of 65 days. At high 
temperature due to heat stress the plant growth retard 
(Shakoor et al. 2017). As discusses previous the application 
of GA reduce the effect of heat stress (Xiao et al., 2010; 
Zhang et al., 2017). 

First sympodial node number: Highest number of first 
sympodial nodes was recorded as 6.88 in GA treatment 
fallowed by AA and CA. while minimum number was noted 
from control which are 5.93 showed in Table 4. GA 
application increase the growth of plant and increase the 
number of sympodial branches (Huang ef al., 2015). 

First sympodial node height (cm): Data was observed as 
significant for 1‘ sympodial node height (Table 4). Maximum 
value of 21.5 (cm) was observed in gibberellic acid. In control 
less value of 17.5 (cm) gained. Because during more 
temperature, cotton plant’s growth stunted (Shakoor ef al. 
2017). GA used to enhance growth in unfavorable climatic 
conditions as physiological performance optimized for the 
suitable growth (Xiao et al., 2010; Zhang et al., 2017). 


Table 4. Effect of anti-oxidant on physiological parameters of cotton. 


‘ments Days taken Days taken First First Sympodial Sympodial Bollseton Bollseton Days’ 
to first bud to first sympodial sympodial node no. node height 1* position 2" position to 1 
flower node node length bearing 1“ bearing first sp 
number boll boll (cm) 
rellic acid (GA) 39.50A 61.0C 6.88A 21.5A 8.00A 24.23A 27.00A 21.75A 95.0) 
bic acid (AA) 40.75A 62.5BC 6.70AB  20.0AB 6.88B 21.15B 20.65B 14.70B 96.0 
acid (CA) 42.25B 63.5AB 6.10BC 18.7BC 6.80B 20.98B 15.35C 12.00BC 97.0 
ol (C) 43.25C 65.0A 5.93C 17.5C 6.32B 18.63B 14.60C 11.30C 98.0 
p<0.05) 1.13 2.16 0.67 1.88 0.84 2.71 2.05 1.99 1.3 
Mean sharing unalike letters for the effect differs significantly at P < 0.05 

oes 

[Oye 
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Sympodial node number bearing 1" boll: Highest number of 
sympodial nodes was recorded was 8 from treatment where 
apply GA (Table 4). Minimum value was 6.325 which were 
obtained from control. High temperature reduce the growth 
and physiological traits of cotton crop (Zahid et al., 2016). 
Foliar applied growth regulators of plant significantly 
promotes growth of cotton against the abiotic stresses 
(Yasmeen et al., 2016). 

Sympodial node height bearing 1" boll (cm): Highest value 
for this parameter was 24.23 (cm) recorded from treatment 
where we apply GA. While minimum 18.63 (cm) was 
obtained from control (Table 4). GA at different growth 
stages increases growth to alleviate the heat stress (Alonso- 
Ramirez et al., 2009). 

Boll set on 1 position: Highest value was calculated from 
treatment of GA (Table 4) where boll weight set in 1‘ place 
gained as 27 (g). Minimum value was gained from control 
where boll weight set on 1* point was observed as 14.6 (g). 
Acetic acid was studied as antioxidant in various plants to 
promote tolerance in plants against numerous stresses like 
abiotic (Alayafi, A.A.M., 2020). 

Boll set on 2™ position: Data recorded weight of boll set on 
24 position was significant (Table 4). Best outputs were 
gained from the treatment of GA for which boll weight set in 
2™1 position was observed as 21.75 (g). Less preferable 
outcomes were gained from control where boll weight set on 
2™ place was observed as 11.3 (g). Secondly good outcomes 
were seemed in AA treatment where boll weight set on 2"4 
position was as 14.7 (g). In Pakistan, more temperature during 
months of July and August badly affect no. of seed/boll and 
lowered cotton boll size (Zahid ef al., 2016). While 
investigated that in cotton plant GA promote no. of nodes and 
boll setting position (Copur ef al., 2019). 

Days taken to first boll split: Significant data was observed 
for number of days taken to 1* boll split (Table 4). Least days 
taken for 1* boll split was as 95 days. In control, more days 
observed for first boll to split an average of as 98 days. To 
split first boll in AA 96 days were taken. The process of 
splitting of boll in cotton cause yield loss due to heat stress. 
As temperature raised gradually, boll split boosted with pre- 
mature boll opening which results in serious decline in seed 
cotton yield (Ekinci ef al., 2017). 


Conclusion: The study shows that during summer, 
temperature goes beyond 45 degree centigrade which 
ultimately reduces the yield of cotton crop and also its quality 
of fiber as well as oil contents. By using exogenous 
application of antioxidants on cotton can reduce the heat 
stress to great extent. Among antioxidants GA application 
enhances cotton productivity against heat stress 
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